































FP 1999 11  
ADAPTABILITY OF WHEA T IN MALAYSIA 
GOLAMFARUQ 
MASTER OF AGRICULTURAL SCIENCE 
UNIVERSITI PUTRA MAL YSIA 
1999 
ADAPTABILITY OF WHEAT IN MALAYSIA 
By 
GO LAMFARUQ 
Thesis Submitted in Fulfillment of the Requirement for the Degree 
of Master of Agricultural Science in the Faculty of Agriculture 
Universiti Putra Malaysia 
March, 1999 
J� JluMid Jj Speciall'l ::bedicated Jo m'l ::bearejt motlwr mrj. (lolanur 
lJegum .And Jo m'l lJeloved Uh/e ::bepu. 
JADER JONNO AHTO�TUKU POTH ASA 
ACKNOWLEDGMENTS 
All praise to Allah S.W.T., who has showered me with kindness and affection during the 
course of my project that I cannot adequately thank. 
My deepest gratitude and sincere appreciation to Dr. Mihdzar Abdul Kadir, 
Department of Crop Science, Faculty of Agriculture, Universiti Putra Malaysia, the 
chairman of my supervisory committee, for his continuous advice, constant valuable 
guidance, friendly behavior, encouragement and financial support throughout the 
research and preparation of the thesis. 
I am profound indebted to the committee members, Dr. Anuar Abdul Rahim, 
Department of Land Management, Faculty of Agriculture, Universiti Putra Malaysia, Dr. 
Adam Puteh and Dr. Mahmud Tengku Muda Mohamed, Department of Crop Science, 
Faculty of Agriculture, Universiti Putra Malaysia for their valuable guidance and 
suggestions for the achievement of this study. 
I gratefully acknowledge the assistance of the government of the Peoples 
Republic of Bangladesh as well as Bangladesh Agricultural Research Institute (BAR!) 
for allowing me to persue the study program smoothly by providing study leave. 
iii 
I release my deep sense of gratitude to Dr. Sanjoy Rajaram, Director, Wheat 
Program of CIMMYT, Dr. Renaldo L. Villarea� Head, Wheat Training Division of 
CIMMYT for their constant encouragement to persue my post graduate study. I wish to 
gratefully acknowledge Dr. Marteen Van Ginkel for his moral support, encouragement 
and helping me to select gennplasms for my studies. 
I gratefully acknowlwdge to Dr. Craig A. Meisner, CIMMYT Agronomist and 
project adviser of Wheat Research Center of Bangladesh for his valuable advice and 
sacrifice for Wheat Research in Bangladesh. 
I am specially thankful to Dr. Abdur Razzaque, Director Genera� BARI and Dr. 
Sakwat Hossain, Director, Wheat Research Center, BARI, for their constant 
encouragement and guidance to develop my research career of field crop research. 
Sincere thanks and heartfelt gratitude are also due to Mr. Anwar Shahid, 
Principal Scientific Officer, WRC, BARI, Mr. Biraj Kumer Khajanchi, Managing 
Director of SNEC, Dhaka, Bangladesh, Mr. A. T.M. Nuruzzaman Chowdhury, Civil 
Engineer, Bhrow Pukuria Coal Mine, Dinajpur, Bangladesh for providing me the much 
needed moral support to continue my post graduate study. 
I appreciate the help and cooperation of the following people who have made this 
study possible: Mr. Bhivuti Vusan Roy, Mr. Wahed of Wheat Research Center of 
iv 
Bangladesh for helping me to make seed set, Mr. Shabril bin Abdul Rahman, different 
field staffs of Universiti Putra Malaysia, for the technical assistance while conducting my 
field experiments. Gratitudes are express to Mr. Mohamed Noor Baharom, Mr. Zulkifli, 
laboratory attendants of Crop Science Department, UPM for their assistance. 
I wish to express my appreciation to all of my post-graduate mends and well 
wishers including Mr. Abdul Latrr: Mr. Lutfor Rahman and Mr. Humayan Kabir who 
have assisted me in providing inputs and suggestions directly or indirectly which 
contributed to the accomplishment of this work. 
I am deeply indebted to my mother-father, mother-father in law, Bhoro bhavi, 
brothers, brother in law, sister, sister in law, my nephew and nieces for their continuous 
inspiration and prayers for the success of my study. 
I am forever indebted to my beloved wife, Marchalina Biswas (DEPU), My 
youngest brother Golam Mortuza, and to my twin daughter Fariah and Fahima for their 
sacrifices and patience during my study and cheering me up. Lastly, I would like to 
express my humbly apology to those persons, who helped me but may not find their 
names in my narration here. 
v 
TABLE OF CONTENTS 
Content Page 
ACKNOWLEDGMENTS........ ............. ........ ......... .......... ..................... ill 
LIST OF TABLES.......... .... .............................................. .................... IX 
LIST OF FIGURES............................................................................... Xl 
LIST OF PLATES................................................................................. Xlll 
LIST OF APPENDICES...................................................... ................. XlV 
LIST OF ABBREVIATIONS................................................................ XVI 
LIST OF TERMINOLOGy.................................................................. XVill 
ABSTRACT.......................................................................................... XIX 
ABSTRAK................................... ..................... ..... .......................... ...... XX1 
CHAPTER 
I INTRODUCTION........................................................ .............. 1 
II LITERATURE REVIEW...................................................... 5 
1. Importance of Wheat. ...................................................... 6 
2. Tropical Environment and Wheat Production.................. 8 
3 .  Feasibility of Wheat Production in Tropical Area............. 10  
4. Overall Wheat Production Constraints in Tropical 
Environment................................................................... 12 
5. Heat Tolerant Wheat Germplasms and Screening ........... 15 
6. Wheat Agronomy and Agronomic Characters in 




7. Wheat Diseases and Insects Infestation in Tropical 
Environment ........................................................... . 23 
MATERIALS AND ME1HODS ......................................................... . 29 
Measurement of Days to Heading, Days to Maturity, Days 
to Grain filling,.............................. ........................................... 30 
Measurement of Total tiller, Fertile Tiller, 
Non fertile tiller, Spikelet per Spike, Grain per Spike................ 31 
Measurement of: Grain set, 1000 Grain-weight, 
Visual sterility, Plant height...................................................... 32 
Measurement of Seed grade, Disease index, Statistical analysis.. 33 
EXPERIMENTAL ............................................................................. . 35 
Experiment 1 
Bench-mark Study of Selected Wheat Germplasms in Malaysian 
Climatic Condition .................................................................. 35 
Introduction............................................................................ 35 
Materials and Methods............................................................. 36 
Results..................................................................................... 37 
Discussion................................................................................ 42 
Experiment 2A( 1st Growing Season) 
Screening of Wheat Germplasms Obtained from 
Benchmark Study..................................................................... 43 
Introduction.............................................................................. 43 





Experiment 2B (2nd Growing Season) 
Comparison and Screening of Selected Bread Wheat, 
Triticale and Durum Wheat Germplasm Accessions 
from Previous Selection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 
Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54  
Materials and Methods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 5  
Results. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55  
Discussions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79 
Experiment 3 ( 3rd Growing Season) 
Determination of Suitable Wheat Genotypes for 
Tropical Malaysia. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 80 
Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 
Materials and Methods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 1  
Results. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82  
Discussions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97 
GENERAL DISCUSSION AND CONCLUSION . . . . . . . . . . . . . . . . . . .  . 98 
BIBLIOGRAPHY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 102 
APPEND& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 12 
VITA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 16 
viii 
LIST OF THE TABLES 
Table 
1 Helminthosporium Disease Index (DI) at Flowering Stage in 
Page 
Benchmark Study. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 
2 Tillering Performance of Wheat Germplasms Accessions 
in Benchmark Study. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1  
3 Spike Length Performance of Wheat Germplasms Accessions 
in Benchmark Study. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  . . . . . . . . . . . . . . . . .  41 
4 Fertility Performance of Wheat Germplasms Accessions 
in Benchmark Study. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1  
5 Weather data of Serdang Area of Malaysia During First 
Growing Season .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 
6 Means, Range and Co-efficient of Variation for 10 Characters 
Evaluated in 40 Wheat Germplasm Accessions in First 
Growing Season Collected from Bangladesh and CIMMYT. . .  46 
7A Comparison of 1000 Grain-weight of Original and Obtained 
seeds of Selected Genotypes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . .. 46 
7B Correlation Matrix of Different Agronomic Character of 
Wheat in Germplasm Accessions in First Growing Season. . . .  50 
8 Plant Height of Selected genotypes . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . ... . .  . . . . .  50 
9 Crop Cycle Duration of Selected genotypes .. . . . . . . . . . . . . . . . . .. . . . . . .  5 1  
10 Three Category of Grain Producing Wheat Genotypes 
Based on Visual Grain Quality. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . .. . . . . . . . . . .  52 
1 1  Weather Data of 2nd Growing Season. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 57 
1 2  Means, Range and Coefficient o f  Variation o f  1 0  Agronomic 
Characters Evaluated in 40 Germplasm Accessions in 2nd 
Growing Season Collected from Bangladesh and CIMMYT. . . .  58 
ix 
13 Comparative Results of Clustering of Genotypes Based 
on Days to Heading with yield. . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . .. . . . . . . . . . . . . . .  60  
14  Comparative Results of Clustering of Genotypes Based 
on Days to Maturity with yield. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  63 
1 5  Comparative Results o f  Clustering o f  Genotypes Based 
on Fertile Tillers with yield. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66 
16 Comparative Results of Clustering of Genotypes Based 
on Grain per Spike with yield.... . ...... . . . .. .. ........... ....... . . . ..... ....... . 70 
17 Comparative Results of Clustering of Genotypes Based 
on 1 000 Grain Weight with yield. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 73 
1 8  Comparative Results o f  Clustering o f  Genotypes Based 
on Plant Height with yield. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 76 
19 Helminthosporium Disease Index ( DI ) of 40 Wheat Germplasm 
Accessions in 3rd Growing Season. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84 
20 1 000 Grain Weight of Selected Genotypes in 3rd Growing 
season. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84 
21 Sterility Status of Top Sterility Performing Five Wheat 
Genotypes . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  . 85 
22 Sterility Status of Less Sterility Performing Five Wheat 
Genotypes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 85 
23 Salient Features of Selected Five Outstanding Wheat Lines 
in Tropical Malaysia .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  . 96 
x 
LIST OF FIGURES 
Figure 
1 SUIVival of Wheat Gennplasm Accessions with Time at 
Page 
Benchmark Study..................... ................... ................... ........ ... 37 
2A Performance of Wheat Yield as Influence by Fertile Tillers........ 48 
2B Performance of Wheat Yield as Influence by 1000 Grain-weight.. 48 
2C Performance of Wheat Yield as Influence by Grain/spike........... 49 
2D Performance of Wheat Yield as Influence by Plant Height........ 49 
3 Comparison of Different Agronomic Characters of 40 
Genotypes in First and Second Growing Season ........................ 57 
4 Phenogram of Clustering of Genotypes Based on Yield with 
Days to Heading ( 1st Growing Season )..................................... 61 
5 Phenogram of Clustering of Genotypes Based on Yield with 
Days to Heading ( 2nd Growing Season ).... ............. ................... 62 
6 Phenogram of Clustering of Genotypes Based on Yield with 
Days to Maturity ( 1st Growing Season ) ............... ...................... 64 
7 Phenogram of Clustering of Genotypes Based on Yield with 
Days to Maturity ( 2nd Growing Season )........................ ............ 65 
8 Phenogram of Clustering of Genotypes Based on Yield with 
Fertile Tillers ( 1st Growing Season )........................................... 67 
9 Phenogram of Clustering of Genotypes Based on Yield with 
Fertile Tillers ( 2nd Growing Season )........................................... 68 
10 Phenogram of Clustering of Genotypes Based on Yield with 
11 
Grain per Spike ( 1st Growing Season )....................................... 71 
Phenogram of Clustering of Genotypes Based on Yield with 
Grain per Spike ( 2nd Growing Season ) ........... . .................. . 72 
xi 
12 Phenogram of Clustering of Genotypes Based on Yield with 
1000 Grain Weight ( 1st Growing Season ) .............................. 74 
13 Phenogram of Clustering of Genotypes Based on Yield with 
1000 Grain Weight ( 2nd Growing Season ) .............. ............... 75 
14 Phenogram of Clustering of Genotypes Based on Yield with 
plant Height ( 1st Growing Season ) ........ ................................ 77 
15 Phenogram of Clustering of Genotypes Based on Yield with 
Plant Height ( 2nd Growing Season ) . ............. . ............ ............ 78 
16A Distribution of Genotypes at Different Level of Days to Heading 
(DH), Days to Maturity (DM), Days to Grain Filling (DGF), 
Fertile Tiller (FT) and Total Tiller (TT) .................................... 83 
16B Distribution of Genotypes at Different Level of Spikelet 
per Spike (SS), Grain per Spike (GS), 1000 Grain 
Weight (GW), Plant Height (pm) and yield ............................. 83 
xii 
LIST OF PLATES 
Plates Page 
1A. Germination Test of Wheat Germplasm Accessions in Laboratory .. 38 
1B. Crop Condition at Benchmark Study........................................ 38 
2A. Less Number of Tiller at Benchmark Study.............................. 39 
2B. Short Spike at Benchmark Study.............................................. 39 
3A. Normal Vegetative Growth of Gerplasms in 2nd Growing 
Season...................................................................................... 51 
4A. Aphid Infestation in 3rd Growing Season.............................. 87 
5A. Selected Genotypes at Flowering Stage................................. 87 
5B. Entry - 13 at Flowering Stage................................................ 88 
6A. Entry - 28 at Flowering Stage................................................ 88 
6B. Entry - 31 at Flowering Stage................................................ 89 
7 A. Entry - 45 at Flowering Stage................................................ 89 
7B. Entry - 58 at Flowering Stage................................................ 90 
8A. Entry - 13 After Maturity Stage in 3rd Growing Season........ 90 
8B. Entry - 28 After Maturity Stage in 3rd Growing Season........ 91 
9A. Entry - 31 After Maturity Stage in 3rd Growing Season........ 91 
9B. Entry - 45 After Maturity Stage in 3rd Growing Season........ 92 
lOA. Entry - 58 After Maturity Stage in 3rd Growing Season........ 92 
lOB. Entry - 72 After Maturity Stage in 3rd Growing Season........ 93 
I1A. Comparison of Obtained and Original Grain of Entry - 13......... 93 
X111 
lIB. Comparison of Obtained and Original Grain of Entry - 28 ......... 
12A. Comparison of Obtained and Original Grain of Entry - 45 ......... 
12B. Comparison of Obtained and Original Grain of Entry - 58 ......... 
13A. Comparison of Obtained and Original Grain of Entry - 72 ......... 
13B. Comparison of Obtained and Original Grain of Entry - 73 ......... 
LIST OF APPENDICES 
Appendix 1 
l A  Analysis of variance of Days to Heading (DH), Days to Maturity 







Genotypes (1st Growing Season)................................................. 113 
IB Analysis of variance of Days to Heading (DH), Days to Maturity 
(DM), Fertile Tiller (FT) and Total Tiller (TT) in Different 
Genotypes (1st Growing Season) for Transformed Data............... 113 
Ie Analysis of variance of Days to Grain Filling (DGF), Spikelet per 
Spike (SS) and Grain per Spike (GS) in Different Genotypes 
(1st Growing Season) ................................................................... 113 
1D Analysis of variance of 1000 Grain-weight (GWT), Plant Height 
(PHT) and Yield (YD) Number of Fertile Tillers in Different 
genotypes (1st Growing Season).................................................. 113 
2A Analysis of variance of Days to Heading (DH), Days to Maturity 
(DM), Fertile Tiller (FT) and Total Tiller (TT) in Different 
Genotypes (2nd Growing Season} ........ . . . . . .. . ............ . . . . . . . . . . . . . . . ...... 114 
2B Analysis of variance of Days to Heading (DH), Days to Maturity 
(DM), Fertile Tiller (FT) and Total Tiller (TT) in Different 
Genotypes (2nd Growing Season) for Transformed Data.. ....... ...... 114 
2C Analysis of variance of Days to Grain Filling (DGF), Spikelet per 
Spike (SS) and Grain per Spike (GS) in Different Genotypes 
(2nd Growing Season).................................................................. 114 
xiv 
2D Analysis of variance of 1000 Grain-weight (GWT), Plant Height 
(PHT) and Yield (YD) Number of Fertile Tillers in Different 
genotypes (2nd Growing Season) .................................................. 114 
3A Analysis of variance of Days to Heading (DH), Days to Maturity 
(DM), Fertile Tiller (FT) and Total Tiller (TT) in Different 
Genotypes (3rd Growing Season)................................................. 115 
3B Analysis of variance of Days to Heading (DH), Days to Maturity 
(DM), Fertile Tiller (FT) and Total Tiller (TT) in Different 
Genotypes (3rd Growing Season) for Transformed Data ............... 115 
3C Analysis of variance of Days to Grain Filling (DGF), Spikelet per 
Spike (SS) and Grain per Spike (GS) in Different Genotypes 
(3rd Growing Season) ................................................................... 115 
3D Analysis of variance of 1000 Grain-weight (GWT), Plant Height 
(PHT) and Yield (YD) Number of Fertile Tillers in Different 

















Entry - 13 ( CHOAR ) 
Entry - 28 ( AHCHOL )= 
LIST OF ABBREVIATION 
Bangladesh Agricultural Research Institute 
Location: Joydebpur, Gazipur, Bangladesh. 
Centro Introcoional de Meheremieonto de Maize Y 
Trigo ( Spanish ) 
International Maize and Wheat Improvement Centre 
(English) 
Location: Mexico. 
Universiti Putra Malaysia (Formerly University of 
Agriculture Malaysia) 
Location: Serdang, Selangor, Malaysia. 
Wheat Research Centre 
Location: Nashipur, Dinajpur, Bangladesh. 
Days to heading 
Days to maturity 
Days to grain filling 
Fertile tiller 
N on fertile tiller 
Total tiller 
Spikelet per spike 
Grain per spike 
Plant height 
1000 Grain weight 
Yield 
FCR 3/SNIlNKT 
CM 82533-0STORM-15Y -025R-OSY -2M-2Y 
CHILIPRL 
CM 92354-62Y -OH-OSY -1M-ORES 
xvi 
LIST OF TERMINOLOGY 
Bread Wheat or Common Wheat : 
Most modern varieties belong to hexaploid wheat Triticum aestivum var. aestivum. 
Because of the high gluten content of the endosperm this common wheat, and specially 
its harder grained are highly valued for bread making. The sticky gluten protein entraps 
the carbon dioxide formed during yeast formation and enables a leavened dough to rise. 
Durum : 
Durum wheat, Triticum turgidum var. durum is the most modern tetraploid type. It is 
mainly grown in relatively drier regions. Its large, very hard grains suitable for macaroni 
and semolina products. 
Triticale: 
Triticale is a small-grain cereal which represents the first successful attempt to synthesize 
a new crop species from intergeneric hybridization. As a common name indicates, 
triticale is the result of the combination of two genera, wheat (Triticum) and rye (Secale 
). Both hexaploid (2n = 6x = 42) and octaploid (2n = 8x = 56) forms of triticale are being 
developed. Morphologically, triticale resembles wheat both in plant-type and kernel 
characteristics. The main differences lies in its greater vigor relative of wheat and its 
larger spike and kernel size. 
Red Hard Wheat, Red Soft Wheat, White Hard Wheat and White Soft White : 
Wheat is also classified by its grain color and softness and hardness. 
xviii 
Abstract of thesis submitted to the Senate ofUniversiti Putra Malaysia in fulfillment of 
the requirements for the degree of Masters of Sciences in Agriculture. 
Chairman 
Faculty 




: Mihdzar Abdul Kadir, Ph. D. 
: Agriculture 
Wheat is a cool season crop, but its flourishes in many different agro-climatic 
zones and have the broadest adaptability compare to all other crops in the world. Recent 
advances in technologies for wheat production in humid tropical environments have 
promoted Malaysia to initiate research to develop technologies for domestic wheat 
production. This program places special emphasis on the identification and development 
of superior germplasm for further research in tropical Malaysia. 
A discoursing situation was observed during the I st experiment (Benchmark 
study). Two hundred eighty eight germplasm accessions were used in this study and the 
results revealed that all germplasm accessions were affected with seedling blight, severe 
Helmmthosporzum leaf blotch and partially FusarIUm head scab. All germplasms 
germinate well, but gradually more than 50  % died within six weeks. Less tiller, short 
spike length , shriveled grain and high sterility were common constraints for good yield. 
XIX 
A total of 288 gennplasms were evaluated in first experiment and based on 
different characters 175 germplasms were selected and 34 of them produced grain. The 
scene was dramatically changed in the second experiment (2A), where 175 gennplasm 
accessions were grown in 30 cm x 30 cm size polybag with four replications and a 
prescribed soil mixture of top soil. sand and peat soil with a ratio of 3:2: 1 was used. 
Vegetative growth of all genotypes was normal with optimum number of tillers up to 11 
and spike length up to 9 cm. A total of 40 genotypes produced grain in this study. 
Visual grain quality also improved compared with benchmark study. In the subsequent 
3rd experiment (2B), again 175 germplasm accessions were used with same 
management practices to study further development of genotypes in different growing 
season time and comparison with the previous growing seasons. The same 40 genotypes 
only produced grain but the sterility level had changed in some genotypes. Results from 
1st and 2nd growing seasons revealed that the agronomic characters were significantly 
influenced by different genotypes and a positive correlation confirmed that some 
quantitative characters like fertile tillers, grain per spike and 1000 grain weight are 
important characters having direct bearing on influencing plant yield. Forty germplasms 
which produced grain were selected and used in the final experiment. Helmmthosponum 
leaf blotch infestation was observed with a Disease index (01) range of I - 9. Seven 
genotypes were found with minimum infestation (01 -I). Six genotypes produced almost 
normal shiny grain but lower 1000 grain weight compared with original grain. However, 
based on yield contributing characters and grain quality, entries 13, 28, 31, 45, 58, 72, 
and 73 were identified as outstanding among the 175 genotypes. These lines seems to be 
more potential for further research in Malaysia and by introducing wheat as a new crop 
in Malaysia, it may eliminate an important part of the foreign exchange drain. 
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Abstrak tesis untuk senat Universiti Putra Malaysia bagi memenuhi Keperluan 
Penganugerahan Ijazah Master Sains Pertanian 




Pengerusi : Dr. Mihdzar Abdul Kadir 
Fakulti : Pertanian 
Gandum ada1ah tanaman musim sejuk, tetapi ianya bo1eh hidup dengan subur 
pada berbagai zon persekitaran pertanian. Tanaman gandum mempunyai daya 
penyesuaian yang tinggi jika dibandingkan dengan tanaman-tanaman lain di dunia. 
Peningkatan tekno1ogi untuk penge1uaran gandum pada masa kini di persekitaran tropika 
yang lembap te1ah mendorong Malaysia untuk memulakan penyelidikan teknologi bagi 
pengeluaran gandum tempatan. Program ini memberi tumpuan khusus ke atas 
pengenalpastian dan penghasilan germplasma yang lebih baik untuk penyelidikan 
selanjutnya di persekitaran tropika Malaysia. 
Keadaan yang kurang memuaskan telah diperhatikan semasa kajian awal. 
Sebanyak 288 barisan germplasma te1ah digunakan dalam kajian ini dan hasilnya 
menunjukkan bahawa barisan germplasma te1ah dijangkiti penyakit seperti hawar 
XXI 
anak benih, jangkitan Helminthosporium yang teruk, dan sedikit penyakit 'scab' yang di 
sebabkan oleh kulat Fusarzum. Kesemua barisan gennplasma telah bercambah dengan 
baik, bagaimanapun secara beransur-ansur 50% dari jumlah anak pokok telah mati dalam 
masa enam minggu. Terdapat penghasilan 'tiller' jambak bunga (spike) yang pendek, biji 
yang kecut dan kadar steriliti yang tinggi adalah sebagai faktor-faktor penghalang kepada 
hasil yang baik. Sejumlah 175 gennplasma berdasarkan ciri-eiri yang berbeza telah dipilih 
untuk ujian selanjutnya dan 34 darinya menghasilkan biji gandum. 
Senario telah berubah dalam ujian kedua, di mana 175 barisan gennplasma telah 
ditanam di dalam polibeg ber saiz 30 em X 30 em dengan 4 replikasi menggunakan tanah 
campuran 3 : 2 : 1 (tanah atas : pasir : gambut). Tumbesaran tampang untuk semua jenis 
genotip kelihatan nonnal dengan jumlah 'tillers' yang optimum sehingga bilangan 11 dan 
panjang 'spike' sehingga 9 em. Sejumlah 40 genotip menghasilkan biji gandum semasa 
kajian ini. Kualiti biji juga di dapati bertambah baik jika dibandingkan dengan kajian awal. 
Dalam kajian ketiga, 175 barisan germplasma juga telah digunakan dengan cara 
pengurusan yang sama seperti kajian-kajian lepas. Tujuan kajian ini adalah untuk 
mengetahui selanjutnya perkembangan genotip-genotip berdasarkan musim-musim dan 
perbandingan dengan kajian sebelumnya. Empat puluh genotip yang sama telah 
mengeluarkan biji tetapi paras steriliti telah menurun untuk sebahagian genotip. 
Keputusan daripada musim penanaman pertama dan kedua menunjukkan sifat­
sifat agronomi adalah dipengaruhi dengan berelti oleh faktor genotip yang berbeza. 
XXll 
Analisis korelasi telah mengesahkan sebahagian sifat-sifat kuantitatif saperti bilangan 
'tillers' yang subur, bilangan biji bagi setiap 'spike' dan berat 1000 biji adalah sifat-sifat 
penting yang mempunyai pertalian secara lang sung terhadap peningkatan hasil. 
Empat puluh germplasrna yang dapat menghasilkan biji telah dipilih untuk kajian 
terakhir. Jangkitan Helminthosporium pada daun terdapat dalam daripada scale 1-9. 
Empat jenis genotip didapati dengan jangkitan minimUll (DI-l). Enam jenis genotip 
menghasilkan biji berkilat hampir sarna seperti normal, tetapi rendah bagi berat 1000 biji 
dibanding dengan biji normal. Bagaimanapun berdasarkan faktor yang mempengaruhi 
hasil dan kualiti bij� akhirnya tujuh jenis genotip iaitu barisan 13, 28, 3 1, 45, 58, 72, dan 
73 telah dikenalpasti sebagai pilihan terbaik dari sejumlah 175 jenis genotip. Barisan ini 
nampak lebih berpotensi untuk kajian selanjutnya di persekitaran, Malaysia Melalui 
pengenalan gandum sebagai tanarnan bijian di Malaysia ia boleh mengurangkan 




Wheat is a short term cereal crop of Graminae family, which comprises some 600 
genera and more than 5000 species. All wheat, whether wild or cultivated, belong to the 
genus Triticum, of which 14 species are commonly utilized for domestic use. The species are 
subdivided into three group namely diploid, tetraploid and hexaploid, base on the number of 
chromosomes in their reproductive cells - 7, 14 and 21, respectively (Aykroyd and Doughty, 
1970). Wheat have a history of diversity and since ancient time consumed by human and 
animal The most consumed species is Triticum aestivum, which is also known as bread 
wheat. Tetraploid durum wheat (Triticum durnm) have a wide usage such as spaghetti, 
noodles and macaroni, whereas triticale (a hybrid between wheat and rye, Triticale spp.) is a 
very important for it1s high yielding and also for human, poultry and animal consumption. 
1n Malaysia, wheat is familiar with the name of liGan dum ". 1n Bangladesh, it is known 
as IGoni. Wheat is the number one food grain consumed directly by humans, and its 
production leads all other crops including rice, maize and potatoes ( Briggle and Curties, 
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